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X* praseate lareatiaa oaaceme ua prootde poor la pra- 
paratioa da pyraeolaattareaee portent aa aubetitaant but la 
poaitiea 3, ayaat la foraale i 
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10 ana laeaelle x eat m groepe allele O^-Og, aloosy 0j-0 6 oa 
am vraapa -MB oa X aat da l'Bydregeae, aa radioal aHyl* 
O1-O4. tayeraxyle, alaoay C^-Og, -a*^, -H-eliyle Oj-Og oa 
••X^ aaaa leeuel at iaaepeaaaaaaa t l'aa da 1' antra 
repreaaateat eaaeaa aa reote aUyl» 0i"Ogi oa proooda eteat ea- 

19 reeterioe par la fait qa'oa fait read* daa 1-altro-aa.ttaraqxd- 




daaa laeoeUa x a laa alealfieatiaae deaaeea aoaa la formal* 
(1), aaaa daa aolraata dipolairea aprotiojeea, area da 1' hydra- 
«iaa aa da 1' hydrate d'hydraelae 4 la teaperotnre erdiaolre, 

25 oa Idajaraawrt aaperleare, poor ooteair laa pyreaeloatareaea 
da formula (1) porteat aa oaeatitaeat oar la poaitioa 3. 

Cone eabetltaaat X daaa laa foxamlaa (1) at (2), oa 
past altar par axaaplo laa radleoaz t aetbyle, etbyle, propyle, 
ieopropyla, aatyle, haxyla, afrthaxy, ethoxy, propoxy," iaopro- 

30 poxy, eataxy, forayle, aoetyle, preplaayle, eereoxy, aetaaxy- 
earoaayle, ethoxyearbeayle, prepexyeeroeayle, 01 Miopia , 
S-ofelqrloaraaagrla* V-etbylaerbaayle, F,I-d±m*thyl©ar*aayle 
at I^-diatharlearoaagrla • 

Ooaae ooapaaae da depart da foraala (2) aa peat altar 

35 aa partmilar t la l^tro-2^ttaylaothra«*laoae, lnnltro-a- 
Hhyleathraoaiaeae at l-altro-2-corboap^-a atl>r oaaiaoae . 

Laa aolraata dlpolairaa aprotloaaa, vtiliaables eonforae- 
aaat 4 la preaoata lareatiea, aoat par ttpIt » la X-aetbyl-2- 
pyrrolidaae, totraaataylaroa, oalfolaae, haxaaetbylpfcoepaoryl- 

40 tciaadda, diaettaylaulfaxyde, diaataylaeetealde, diethylaeetaalde, 




2 2401915 

# 

aaitaaitrila, dinithylforaaaida, 5 ,3 , -thicdlpropionitril« 
at da plna ftgalaaaat la pjrtdlaa* .. 

La taapdratara da la riaetion. la plat arantcgtun art 
ditwrainio aa reaction daa conpoada da ddpart at da aolrast 

9 atiliada. Alnai la.rdaotioa part ttra a£faetafe daaa baaoeaap 
da oaa 4 la taapfeatara ordiaaira. Paadaat la r taction t la 
ta a pir a l ur a da pdlanga riaatiaanal aagaaarta aa gfairal dapala 
la ta^teatara aablaata jna<t'4 50* - 40*0. Ob pant attaetaar 
la riaotic* tgalaaaat ao-daaaoa da- la tanpiratnr* ordiaaira, 

10 (par axaapla 4 jo*0) aa aa^iasaoaa da la taap*ratnr# ardiaair* 
(par axanpl* 4 5 # - 10«0)« Ooaao aooa da taapdrabara craata- 
gaaaa poor la riaotioa oonforaa 4 la prdaanta laorastioa, aa 
paat eonaidtrar la plaga da O* 4 100 # 0« 

toa Xana da vialiaatiaa pvtfdvda da praaftd* da la prt- 
15 aaata iarentiaa a at oaraatiriada par la fait qa f en fait rtagir 
la 2H^tro-2-«|«b7laBtkraq!BiaoBa v la l^iltra^-dthylaathxa^ai^ 
ansa aa la 1^^2-^artoaqrt^hrafaljMaa daaa la W**t*jUZ- 
pjrrolidana, la aolfalaaa aa la dlatttylaolfaaTda 9 arao da 
l'hjndrata d'hjfdraplaa poar ototaalr la 3-^hylpyraaaUntkwma, 
20 3-*th7lpyra»olattthraaa aa la 9-oastaroraaolastfaraM, 

Balon la prooddd oonforaa 4 la prdaaata ixvaatlaa, 11 aa 
form araji aaalblafrlaaaat la ooapoai lataraddlalra, .la L-ty- 
drariao-anthratuinona aafcatltada aa paaLtUA 2, oarraopcadaata, 
«P± rdagit laMdiafcaaant par cyallaaftlaa an doaaast la pjraaa- 
25 lauthvona* 

laa pyraaolaathraaaa aatatitvte aar la poaltlaa 3 ayanfc 
la rcxraOa (1) aaat daa prodnita iatanUdialraa iaportanta poar 
la preparation da ooloranta paar earaa pridaxac f daa plgaaata at 
daa oolaraata diaparada. 
90 Xa prdaaata iavantftaa aat Ulaatrta par laa axoaplaa 

daaariptifa at nan. llaitatifa al^prta daaa laagaala laa 
partlaa aont aagriadaa aa poida # 

16,0 partlaa da l^nitro-2-^hyl-anthraqTdnaa« aoat ai- 
35 mm an wipml aa daaa 1AO partlaa da K-a*thyL-2-p7rrolidona f 
la aoapaaaictt aat ohaaffte 4 65 # O t at 4 oatta taapiratnra, on 
ajaota gevtta 4 goatta, aa 1'aqpaaa da 20 nlnataa, aaa aolntioa 
da 3,2 partlaa d*fcydrata d'hydraalna daaa 40 partlaa da W-attfcyl- 
2-p7«folld0aa. laaoita la adlaaga xdaatlaaaal aat agitd anoora 



3 



2401915 



5 miamtea, puia refroidi 4 1* tempdretmre ordimaire at filtr4. 
La r4eidm to filtration eat la amtidre da dapart «oi a'a paa 
r4agi (3 partiaa). Oa ejorte da 1'eam an flltrat at on filtre. 
La rteidu «at lard 4 memtralit4 ere© da l'een. La tonrteen eat 
la 5-Bathyl^pyraaolan.thrana da f omnia t 



10 




C3) 



Obteom i 12 partiaa. 

lETTfil ft 

10 partiaa da L^dtra & altejlaatnraanimomo eemt mieee 
35 am enapemeiom dama 30 partiaa da enifolame d la tempdratore 

ordimaire. La emapemeiem aat ohamffde 4 $5*0, at 4 eatta taapd- 
ratara om ajomte gootte 4 gomtte, an l'eepeee da 2 fcemrea, 4 
partiaa d*hydsatat.d'byaraaiaa dieeoae dama 20 partiaa 4a aal- 
folaae. ttaoite as agita encore paadaatt 10 miamtea at oa ajonte 
20 200 partiaa d»n* mileage glaaa/aam at am Ultra. La taartaaa 
aat lard 4 neutralitd ereo da l'ean. Om obtient 9 partiaa da 
S-dtbylpyraaolantareae da f ©ramie t 



23 




10 partiaa 4a L- i tra a> arlglamtteaamlmama aomt miaaa 
30 n .aapaaaiom dama 50 partiaa da S-mdtfarl~2~R7rralidoma 4 1m 
tampdratara ordinaire. La aaapamaiem aat ohamffde 4 60*0 at 
4 eatta tampdratara, am ajeote gamtta 4 gomtte, em l'oapaoe da 
2 hemroa, d partiaa d'hydrete d'tqrdrcalae dlaaama dama 20 
partiaa da I-^aeaayl- 2-pjrrolidene. Bundte, am agita encore 
35 pemdamt 10 aiamtee, paia om ajonte 200 partiaa d»nm mdlamga 
glaaa/aam at om filtre. La tonrteen eat lare 4 memtralitd area 
da l'ean. Om oatiemt 8,5 partiaa da j-ethylpyrmsolanthrcme 
da formula (4) . 
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Any » 

10 parties da lHtftro-2^taylaatnra*aiaoas seat aises 
an anspensloa dsns 60 partieede eulfelaae 4 U teapteatare or- 
dinaire, k oette suspension, em sjeats goatte i goatte, an 
5 1'tsptM d» 2 hearse, * partial d' hydrate d'hydrasine dlaatma 
dsns 20 partus da aulfelaaa. Baeaite, an. agite eaeore paadaat 
10 ninntes at oa sjonte 200 parties d'aa ndlange glaoe/een at 
oft filtrs. Le toarteaa est lav* 4 asatmlitd crao da l'san. 
OB, ohtient 8,5 parties de J-dthylwrazelaathxene de forsnls (ft). 

10 TTimlT 8 

10 parties de l-«±tro-2-ettayla»ttaaqjiiaoae seat sieee ea 

saspensioft dsas 60 parties de P-ftdthyl-a-pirrolidofte d Is teapd- 

rstare ordinaire. ▲ eette aasp enaio a eft ejoate goatte 4 goatte, 

ea l'espsoe da 2 heuree, 4 parties d« hydrate d'hydrasine dis- 

15 sens dsns 20 partiea de ■■erfthyl^pyrrolddene. Buaite ea 

oglte afteere peadsnt 10 nianteo, pais oa ejeate 200 parties 

d'un eelenge glaee/eam et on. filtre* Le toarfeeen eat late 4 

nentrelitd area dft.l'esn. Oft eetdeat 8,2 psrtiee de 3-ethyl- 

pprsselaBthreae de famale (4). 

ao teaJa l 

10 psrtiss de Ind -tro •2-dtnyl sathraaaiftoao seat aisas 
ea sftspsasiea dsas 50 parties da dinethylsulfcxyde 4 la tenpe- 
ratare erdiaaire. La snspeasieft est ohsaf foe 4 55* - 60*0 at 4 
eette tesperetare ca ajettte goatte 4 goatte, ea l'espseo ds 2 

25 heuree, 4 psrtiss d« hydrate d'hydreslae dissoas dsns 200 par- 
ties de dinethylsalfasyda. Le sdlenge rieetieaael eat eaeere 
agite pendent 10 aiantes, pais oa ajonte 200 parties d»na ne- 
laoge glaee/ean et en filtre. Le toarteaa est lard 4 asatra- 
lite cveo de l'eam. On ottieot 9 perties ds 3-4thy3»yr*sols»- 

50 throne da forsale (4)* 

Beaaa 7 

10 perties de l^tro^a-earoa^wanthre^uiaofte sent 
nises en snapension dsns 50 parties ds solfelsas 4 la tespd- 
retnre ordinaire* La suapeaadon eat ohesffee d 55*0 et d eette 
55 teapteatare on edomte goatte 4 goatte, en l'eepaoe do 2 henree, 
ft partiea d*hydrate d'hydrasiae dissoas dsns 20 parties ds 
anlfolsne. Basalts, oa agite eaoore peadsnt 10 adnataa pais on 
ajonte 200 parties d'nn selaage glsee/eaa et ea filtre • 
La toarteaa est lard d aentralitd are© de 1'ean. Oft eotient 
9 psrtiee de 5-eS t oo ayp yr e aolsnthrsns do f omnia t 
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(5) 

\ 

3D partiaa 4» lH^tra-2-aar*«pqr-antbr^^ aoat 
Lea da&a 50 partiaa da J-a4thyl-2-pyrrolid<ma & la 
ordiaalra. I* aaapaxudon aat obaaffta 4 60 # 0 at 4 
10 catta ta^tratara, cm ajorta goatta 4 goutta, aa 1'aapaoa da 
2 kamraa, 4 partiaa d'hydrata d'taydraai&a diaaoua da&a 20 
tiaa P-a^taxl-2-parMolidaaa. ^unita, aa agita 
10 BiBstes poift aa «jost# 200 partiaa 4'ua ailanga glace/*aa et 
oa flits*. Lft toartaaa a at lar* 4 aawtealit* arac 4a I 1 
15 0* otoiaat 8,5 partiaa 4a 5-oa2<bax7P7ras*la&throna 4a t < 
to (5K 



30 partita da 1-aitro 2 uirtoy ■ anthraqaiaaaa aoat aiaaa 
aa aoapaaalaa dins 40 partiaa da 3^tb7l^2-pjrrolidcaa 4 la 
20 taaptratvra ardlnair*. A oatta aaapaaaiea, on ajouta goutta 4 
goatta, an !• aspaoa da 2 haaraa, * partiaa d'kiytoata dM 
diaaoaa daaa 20 partiaa d*W*mtobfr2vmXAm^ 
paadaut 10 aiartaa pala aa ajaata 200 partiaa d'aa ailaaga glaoa/ 
aaa at aa Ultra. la toartaaa a at lari 4 aovtralitt avao 4a 
25 l f aaa. Ca ebtiaact 8,4 partiaa da 5-ear*a*gnwr*aaoljntbroaa 4a 
(5). 



10 partiaa 4a 

Lau 60 partiaa da aolf olm 4 la tMpteataro ar- 
50 fllaalxa. JL oatta auapaaaioa oa ajoata goutta 4 goutta f aa l*aa- 
paoa 4a 2 tearaa, 4 partiaa d 9 bjdrata d'hydraaiaa di 
20 partiaa da oalfolaaa. auroita, ca agita oncer* pandast 10 
avtaa paia oa areata 200 partiaa 4 9 «a attaaga glaca/aa* at oa 
flltra«.Ia toartaaa a at lar* 4 aautraliti cvaa da l'aan. Oa oV- 
55 . tiaat 8,6 partiaa da 5-oar<boaroraaolaatbroaa da fomle (5) . 



30 partiaa da lH^tro-2-oaAoay*«ttaraqaiacaa acat aiaaa 
4aaa 50 partiaa da dia*thylanlt«yda 4 la taqpt- 
. Xa auapaaaioa a*t ahaaffte 4 55 # - WO at 4 
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twpfaatar., a» ■Jaat., 4 8<mtt«, « l'««P*« «• 

2 hMctt, 4 parties 4'taytaate a'hjte««i»» &iM<m> 4«m 20 p«r- 
ti«« a* dlBitbyljalfoxjrto. await*, « agita 1* ailaag* r*«o- 
tiooaal pendant encore 10.alnat«s, vols «m ajoote 200 pertiee 
5 d'mi glao«/««B et en filtre. I* toartee* eet lire t 

. aeutxalite me de .Vum. 0a oWieat f pextiee de 3-e«rt>«TO*«- 
soleatfaroae 4e foraale (5) • 
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»TlfBIOAIIOIg 

1. Frooddi da prestation d* pyrasolanthronas port ant 
at subatitusnt an position 3 ot tyaxrt la f omit s 
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data laqoalla X oat vox group© alkyla Oj-Og* alacoqr «* 
10 nptqi -OCR, dana la«nal £ aat da l*tgrdrogfc»s 9 to radioal 
sllyls Qf4+* tajdrosyla 9 slosay 0 1 -O 6 , -Hg, -*H-oll^la Oj-Og 
<m HD^fi^daaa oa dsrniar, ^ at fig iaddpaadsaaant 1'oa da 
l'sofara raprdaaataat ohaoaa tm reata sllyla 0 1 -0 6 « oa prooM* 
dtaat earaatdriai par la fait qa^an fait rtagir daa l-*itra- 
19 ttrthrajfiiMaaa da foraala t 




<a> 9 



lagoalla X a la aignifisation danai* sous la formula (1), 
daaa daa adnata dipolaixsa sprotifttas 9 ores da l^bydrasiaa 
oa da l'taydrata d'bydrasiaa d la t aspirators ordiaaira, ou 16- 
gteaaqrt aapteisnra 9 poor obtanir las pprasolsntfaroass da for- 
aala (1) portaat am sobstltusiit aar la poaitioa )• 

2. Srooddt aalott la rarsndicsfrian 1 9 oaraotiriai par 
la fait 9a 1 en fait rtagir la l-aiti^2-a4thylaathra<iaijioM 9 
la l^tro-2-*taylantbraqpiaana oa la b4iitro-2--ear%03y-aa- 
Iteaqoiasns, dsns la *-stohyl-2~p7rrolidsaa 9 la sulfolans oa la 
diatohylaulf otTda, svac da l'tpdrsta d t hydra«iaa poor obtanir 
la J-aAtbylprraaolaicthroaa, la J-itfcqrlpjrasolsnthroaa oa la 

3 ■ott'boxypyrasolaatfarona* 

3. Xaa porraaolaathroaaa portaat m subatituan* aa 
poaitioa 3 9 tbtaaasa aalota Is peroedd* ddorit daaa laa roraadi- 
oatiaaa 1 at 2 • 

4. Utilisation daa pTrasolanthranaa portaat on soba- 
titaant aar la position 3 9 obtasaes salon la proodd* ddcrit daaa 
laa rsrsadioationa 1 at 2 9 poor la preparation da colorant a 

i 9 da pigaanta at da ooloranta disperses* 



m 



, (12) 



UK Patent Application „„GB m .2 003 477 A 



(21) Application No 7835369 

(22) Date of filing 1 Sep 1978 

(23) Claims filed 1 Sept 1978 

(30) Priority data 

(31) 10736/77 
737/78 

(32) 2 Sep 1977 
24 Jan 1978 

(33) Switzerland (CH) 
(43) Application published 

14 Mar 1979 

(51) INTCL 2 
C07D 231/64 

(52) Domestic classification 
C2C 1405 213 247 250 252 
25Y30530Y351 352366 
367368387 625628678 
760 TY 

(56) Documents cited 

None 
(58) Field of search 

C2C 

(71) Applicant 
Ciba-GeigyAG, 
4002 Basle, 
Switzerland, 

(72) Inventor 
AnthanasslosTzlkas 

(74) Agent 

Messrs. J. A. Kemp and 
Co. 




(54) Process for the production of 
3-substituted pyrazolanthrones 

(57) A process for the production of 
3-substituted pyrazolanthrones of the 
formula 



a) . 



wherein X is crAalkyt* Ci-C 6 allcoxy or a 
group -COR, in which R is hydrogen, 
C r C 4 alkyl, hydroxyl, d-C 6 alkoxy, -NH* 
-NH-Cx-C^alkyl or-NRtR* in which R t 
and R 2 , each independently of the other, 
are Ci-C e alkyl, which comprises react- 
ing 1-nitroanthraquinones of the for- 
mula 



(2) , 




wherein X is as defined in formula (1 ), 
in aprotic dipolar solvents, with hyd- 
razine or hydrazine hydride, at normal 
or slightly elevated temperature, to give 
3-substituted pyrazolanthrones of the 
formula (1 ), which we dyestuff inter- 
mediates 



O 
00 

ro 



CO 
^1 
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SPECIFICATION ; \' 

Process for the production of 3-substltuted 
pyrazolanthrones / 

The present invention relates to a process for the 
production of 3-substituted pyrazolanthrones of the 
formula * ? 
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wherein X isCrC<0lM,Ci^tfikoxyora group -COR, 
15 in whiph R is hydrogen, C r C 4 alkyl, hydroxyl,C r 
C«alkoxy, -NH 2 , -NH-Ci-C«alkyl or -NR^, in which R* 
and Ri, each independently of the other, are C? 
C 6 alkyl, which comprises reacting 
1 -nitroanthraquinones of the formula 



70 
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(2) 



: In the course of the process of the present inven- 
tion, there is probably formed as intermediate the 
corresponding 2-substituted 
1-hydrazinoanthraquinonev which is immediately 
cyclisedtothepyrazolanthrone. * > 

The 3-substituted pyrazolanthrones of the formula 
(1 ) are important intermediate* for the production of 
valuable vat dyes, pigments arid dispense dyes. 

The invention is illustrated by the following Exam- 
ples in which the parts are by weight. . 
Example 1 

16 parts of 1-nrtro-2-methylanthraquinone are 
Suspended in 140 parts of N-methyl-2-pyrrolidone. 
' The suspension is heated to 85°C and, at this temp- 
80 erature, a solutionof 32 parts of hydrazine hydrate in 
40 parts of N-methyl-2-pyrrolidone are added drop- 
wise in the course of 20 minutes. The reaction mix- 
ture is then stirred for 5 minutes, cooled to room 
temperature and filtered. The filter residue is non- 
85 reacted starting material (3 parts). Water is added to 
the filtrate, which is then filtered. The residue is 
washed neutral with water. Yield: 12 parts of 3- 
methyl-pyrazolanthrone of the formula 



25 wherein X is as defined in formula (1 ), in aprotic 
dipolar solvents, with hydrazine or hydrazine hyd- 
ride, at normal or slightly elevated temperature, to 
give 3-substituted pyrazolanthrones of the formula 
.(1). 

30 The substituentX is formulae (1 ) and (2) can be for 
example: methyl, ethyl, propyl, isopropyl, butyl, 
hexyl, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, formyl, acetyl, propionyl, carboxyl, methox- 
ycarbonyl, ethoxycarbonyl, propoxycarbonyl, car- 

35 bamoyl, N-methylcarbamoyl, N-ethylcarbamol, 
N,N-dimethylcarbamoyl and N,N<Hethylcarbamoyl. 

As starting compounds of the formula (2), there 
may be mentioned in particular: 1-nitro-2-methyl- 
lanthraquinone, 1-n"rtro-2-ethylanthraquinone and 

40 i-nitro-2<arboxyanthraquinone. • 
Examples of suitable aprotic dipolar solvents 
which may be used in the process of the invention 
are: N-methyl-2-pyrrolidone, tetramethylurea, sul- 
folane, hexa methyl phosphoric triamide, dimethyl 

45 .sulfoxide, dimethyl acetamide, diethyl acetamide, 
acetonitrile, dimethyl formamide,3,3'-thiodipropio- 
nitrile and also pyridine. 

The most advantageous reaction temperature 
depends on the starting compound and the solvent 

50 employed. Thus the reaction can often be carried out 
at room temperature. During the reaction, the temp- 
erature of the reaction mixture generally rises to 30° 
to40°C. The reaction can also be initiated above 

* room temperature (e.g. at30°C) or below it (e.g. at 5° 
55 to 10°C). The advantageous temperature range for 

the process of the invention is that between about 0° 

* and100°C. 

A preferred embodiment of the process of the 
invention consists in reacting 1-nitro-2-methyl- 
60 anthraquinone, 1 -nitro-2-ethylanthraquinbne or 
1-nitro-2-carboxyanthraquinone in N-methyl-2- 
pyrrolidone, sulfonlane or dimethyl sulfoxide, 
with hydrazine hydrate, to give3-methylpyrazol 
anthrone. 3-ethvlovrazolanthrone or 3-carbbxv- 



90 




95 Example 2 

10 parts of 1-nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 50 parts of sulfolane. 
The suspension is heated to 55°C and, at this temp- 
erature, 4 parts of hydrazine, dissolved in 20 parts of 

100 sulfolane, are added dropwise in the course of 2 
hours. The reaction mixture is stirred for 10 minutes 
and filtered after the addition of 200 parts of a mix- 
ture of ice and water. The filter cake is washed 
neutral with water. Yield: 9 parts of 

105 3-ethylpyrazolanthrone of the formula 



N—NH ' 



(4) 



110 



Example 3 

10 parts of 1-nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 50 parts of 
N-methyl-2-pyrrolidone. The suspension is heated to 

115 60°Cand, at this temperature, 4 parts of hydrazine 
dydrate, dissolved in 20 parts of N- 
methyl-2-pyrrolidone, are added dropwise in the 
course of 2 hours. The reaction mixture is stirred for 
10 minutes and filtered after the addition of200 parts 

120 of mixture of ice and water. The filter cake is washed 
neutral with water. Yield: 8.5 parts of 
3-ethylpyrazolanthrone of the formula (4). 

10 parts of 1 -nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 60 parts of sulfolane. 

125 Then 4 parts of hydrazine hydrate, dissolved in 20 
parts of sulfolane. Then 4 parts of hydrazine hydrate, 
dissolved in 20 parts of sulfolane, are added drop- 
wise to this suspension in the course of 2 hours. The 



m 
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reaction mixture is then stirred for 1 0 minutes and 
filtered after the addition of 200 parts of a mixture of 
ice and water. The filter cake is washed neutral with 
water. Yield: 8.5 parts of 3-ethylpyrazolanthrone of 
5 the formula (4). 
Example 5 

10 parts of 1-nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 60 parts of 
N-methyl-2-pyrrolidone. Then 4 parts of hydrazine 

10 hydrate, dissolved in 20 parts of N- 

methyl-2-pyrrolidone, are added dropwise to this 
suspension in the course of 2 hours. The reaction 
mixture is then stirred for 10 minutes and filtered 
after the addition of 200 parts of a mixture of ice and 

1 5 water. The filter cake is washed neutral with water. 
Yield: 82 parts of 3-ethylpyrazolanthrone of the 
formula (4). 
Example 6 

1 0 parts of 1 -nitro-2-ethylanthraquinone are sus- 

20 pended at room temperature in 50 parts of dimethyl 
sulfoxide. The suspension is heated to 55°-60°C and, 
at this temperature, 4 parts of hydrazine hydrate, 
dissolved in 200 parts of dimethyl sulfoxide, are 
added dropwise in the course of 2 hours. The reac- 

25 tion mixture is then stirred for 10 minutes and fil- 
tered after the addition of 200 parts of a mixture of 
ice and water. The filter cake is washed neutral with 
water. Yield: 9 parts of 3-ethylpyrazolanthrone of the 
formula (4). 

30 Example 7 

10 parts of 1-nitro-2-carboxyanthraquinone are 
suspended at room temperature in 50 parts ofsul- 
folane. The suspension is heated to 55 °C and, at this 
temperature, 4 parts of hydrazine hydrate, dissolved 

35 in 20 parts of sulfolane, are added dropwise in the 
course of 2 hours. The reaction mixture is stirred for 
10 minutes and filtered after the addition of 200 parts 
of a mixture of ice and water. The filter cake is 
washed neutral with water. Yield: 9 parts of 

40 3-carboxypyrazolanthrone of the formula 




(5) 



45 



Example 8 

10 parts of 1-nitro-2-carboxyanthraquinone are 
suspended at room temperature in 50 parts of 
N-methyl-2-pyrrolidone. The suspension is heated to 

50 50°C and, at this temperature, 4 parts of hydrazine 
hydrate, dissolved in 20 parts of N- 
methyl-2-pyrrolidone, are added dropwise in the 
course of 2 hours. The reaction mixture is then stir- 
red for 10 minutes and filtered after the addition of 

55 200 parts of a mixture of ice and water. The filter 
cake is washed neutral with water. Yield: 8.5 parts of 
3-carboxypyrazolanthrone of the formula (5). 
Example 9 

10 parts of 1 -nitro-2-carboxyanthraquinone are 
60 suspended at room temperature in 60 parts of 
N-methyl-2-pyrrolidone. Then 4 parts of hydrazine 
hydrate, dissolved in 20 parts of N- 
methyl-2-pyrroIidone, are added dropwise to this 
suspension in the course of 2 hours. The reaction 



addition of 200 parts of a mixture of ice and water. s 
The filter cake is washed neutral with water and 
dried. Yield 84 parts of 3-carboxypyrazolanthrone of 
the formula (5). 

70 Example 10 

10 parts of 1-nitro-2-carboxyanthraquinone are 
suspended at room temperature in 60 parts of sul- 
folane. Then 4 parts of hydrazine hydrate, dissolved 
in 20 parts of sulfolane, are added dropwise to this 

75 suspension in the course of 2 hours. The reaction 
mixture is then stirred for 1 0 minutes and filtered 
after the addition of 200 parts of a mixture of ice and 
water. The filter cake is washed neutral with water. 
Yield: 8.6 partsof 3-carboxypyrazolanthrone of the 

80 formula (5). 
Example 11 

10 parts of 1 -nitro-2-carboxyanthraquinone are 
suspended at room temperature in 50 parts of 
dimethyl sulfoxide. The suspension is heated to 

85 55°-60°C and at this temperature 4 parts of hydrazine 
hydrate, dissolved in 20 parts oof dimethyl sulfoxide, 
are added dropwise to this suspension in the ourse 
of 2 hours. The reaction mixture is then stirred for 10 
minutes and filtered after the addition of 200 parts of 

90 a mixture of ice and water. The filter cake is washe 
dneutral with water. Yield: 9 parts of 
3-carboxypyrazolanthrone of the formula (5). 
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CLAIMS 

1 . A process for the production of 3 -substituted 
pyrazolanthrones of the formula 



100 



H—NH 



a) 



wherein X is CrC 6 aIkyl, CrCealkoxy or a group -COR, 
in which R is hydrogen, Ci-C 4 alkyl, hydroxyl, Cr 
105 C 6 alkoxy, -NH* -NH-d-C 6 alkyl or-NRjR*, in which Rj 
and R 2 , each independently of the other are d- 
C 6 alkyl/ which comprises reacting 
1-nitroanthraquinones of the formula 



110 



«o 2 

20* 



(2) 



wherein X is as defined in formula (1 ), in aprotic 
115 dipolar solvents, with hydrazine or hydrazine hyd- 
ride, at normal or slightly elevated temperature, to 
give3-substituted pyrazolanthrones of the formula 
(1). 

2. A process according to claim 2, wherein f 
120 1-nitro-2-methylanthraquinone, 1- 

nitro-2-ethylanthraquinone or 1- 
nrtro-2-carboxyanthraquinone is reacted in 
N-methyl-2-pyrrolidone, sulfolane or dimethyl sul- 
foxide, with hydrazine hydrate, to give 
125 3-methylpyrazolanthrone, 3-ethylpyrazolanthrone or 
3-carboxypyrazolanthrone. 

3. The 3-substituted pyrazolanthrones obtained 
by the process according to claims 1 and 2. 

4. A method of producing vat dyes, pigments 



# * 



QB 2 003 477 A 



? 3-subst'rtuted pyrazolanth rones obtained by the pro- 
cess according to claims 1 and 2. 

5. A process according to claim 1 or 2 which is 
carried out at a temperature of 0 to 100°C. 

• 5 6, A process according to claim 1 substuntially as 
hereinbefore described. 
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